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W h e th e r th e hydro g en lines, b rig h t or dark, in the solar spectrum are produced d irec tly by th e h ig h temperature of th e sun, m ay even be called in question. A n d th o u g h we may adm it th a t th e d en sity of the hydro g en in th e su n 's atm o sphere, outside th e photosphere, is b u t slight, i t does n o t follpw th a t the total pressure of all th e gases fo rm in g th a t atm osphere is so very small as Messrs. F ran k lan d an d L ockyer ( ' R oy. Soc. P ro c.,' vol. 17, p. 288) have, from th e w id th of th e lines, concluded i t .to be. A fte r all, it is n ot so easy to connect th e tem p eratu re, even of a flame, with its radiation, fo r i t is only when th e condition of a gas is steady that we can assum e th a t th e re is a definite re la tio n betw een th e motion of agitation, ©n w hich te m p e ra tu re depends, an d th e v ib rato ry motions, on w hich ra d ia tio n depends.
I n sp ec u la tin g on such questions, chemical, as well a-s electrical, changes m u st n o t be lost sight of, although the la tte r m ay be m ore d irectly concerned in radiation.
Experiments w hich we have com m enced 'upon th e arc in an atmosphere of com pressed gas te n d to the sam e conclusion. I t does not appear th a t th e m etallic lines in th e arc are sensibly affected by a steady pressure up to 15 atm ospheres. The details of these observa tions, which are com plicated by th e v ariation of resistance w ith change of pressure, we defer u n til the experim ents are finished. Pew of the accepted m ethods of focom etry ta k e in to account th e distance between th e two principal points (or Gauss p o in ts) of a lens, or afford the means of m easuring th is distance, as well as th e tru e focal length, and some of th em are open to th e objection th a t th ey necessitate troublesom e double adjustm ents. Of these m ethods th e | author gives a brief categorical review.
He has devised a m ethod in which there are no double adjustm ents, i no measurements of th e size of optical im ages, no assum ptions as to th e approxim ate positions or distance a p a rt of th e tw o princinfcl points, b u t in w h ich b o th th e tru e focal len g th a n d th e w idth between th e p rin cip al p o in ts are d eterm in ed by d irect m easurem ents len g th s.
The p rin cip le of th e m ethod is as follows B eyond the principal focal points on each side of th e lens, a t d istances equal to the true focal length, are tw o p o in ts w hich are co n ju g ate to one another an d sym m etrically situ ated a t tw ice th e tru e focal len g th from the tw o p rin cip a l points. These m a y b e called th e sym m etric points • and th e planes d raw n th ro u g h th e m o rth o g o n ally to th e principal axis m ay be called th e sym m etric planes. T hey are planes of unit m agnification, an d possess th e know n g eom etric pro p erty th at the ordinate in one of th ese p lan es of th e p o in t of intersection of any in cid en t ra y is equal in m ag n itu d e, b u t opposite in sign, to the ordin ate in th e o th e r p lane of th e p o in t of in te rse c tio n of th e emergent ray. L et A B be th e lens o r com bination of lenses, F X F 2 th e principal foci, H j H c j th e p rin c ip a l points, S1S2 th e sy m m etric points. Then th e tru e focal le n g th is F 2H 2 = F j H j = F jS j = F 2S2.
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S uppose a p arallel beam to be se n t from le ft to r ig h t through AB; a n im age w ill be form ed a t F j. L e t the lig h t th e n be sent from right to le ft fo rm in g an im age a t F 2. S u ita b le tra n s p a re n t micrometers are p laced to receive these im ages an d to a sc e rta in th e ir precise position in space. A g ra d u a te d bench is p ro v id ed upon which the lens a n d th e m icro m eters are placed so as to read off th e distances betw een th ese points. A g ea rin g is provided, nam ely, a right-and left-h an d ed screw , by m eans of w hich, when, th e tw o m icrom eters h av e been placed a t F x a n d F 2 a n d clam ped to th e screw , they can be m oved by th e ex p e rim e n te r a t ex a ctly equal ra te s outw ards, so that w h en one arriv es a t Sj th e o th e r a rriv e s a t S2. T h is is known by o b serving in one m icro m eter th e exact im age of th e o th er of equal size. T he distance th ro u g h w hich th e m icrom eters have each been displaced is equal to th e tru e focal le n g th ; an d the distance etw een th e tw o p rin cip al p o in ts is found by reck o n in g backwards from F j a n d F 2 d istances equal to th e focal le n g th so found. The positions of th e tw o principal points can th e n be m arked upon the outside of th e tu b e of th e objective.
These p rin cip les are em bodied in an in stru m e n t described in the I paper, and called a focometer.It has been con stru cted to th e a designs by Messrs. N ald er B ro th ers, to w hom su n d ry of th e m echani cal details are due.
The paper also describes th e re su lts obtained w ith th e focom eter upon various lenses, some of th em b ein g m icroscope objectives, o th ers camera lenses. The a u th o r finds in several of th ese lenses th a t th e principal planes are c ro s se d : th e distance betw een th e sy m m etric points being less th a n fo u r tim es th e focal len g th . I n some o th er lenses which are achrom atic in resp ect of b rin g in g all ra y s to a com mon principal focus, th e positions of th e p rin c ip a l planes are different for rays of different colours. In one lens, a m icroscope objective by Reichert, th e p rin cip al planes are n o t only crossed b u t are a c tu a lly at a greater distance a p a rt th a n th e tw o p rin cip al foci. T he p ap er is accompanied by a sheet of full-size draw ings show ing th e co n stru c tion of the in stru m en t and its details. The Committee of th e R oyal Society on Colour V ision h av in g p u t into my hands th e d eterm ination of th e colour of ce rta in signal glasses, a memorandum was d raw n up on th e m ethod of th e num erical re g is tration of colours and su b m itted to them . T hey considered th a t it should be su bm itted to th e R oyal Society, an d h av in g slig h tly modified it, it is presented as a p relim in ary note of a p a r t of a p ap e r which will be subsequently subm itted by G eneral F e stin g an d m yself as P a rt I I I of " Colour P h o to m etry ." I t m ust be prem ised th a t a colour is determ ined w hen its hue, its purity, and its lum inosity are know n, th e la st co n stan t being its comparison w ith the w h ite lig h t before its passage th ro u g h a tra n s parent coloured body, or w ith w h ite lig h t reflected from a w hite surface if it be an opaque coloured body such as a pigm ent.
There has h ith erto been a certain am ount of difficulty on the p a rt of normal-eyed persons in sta tin g th e exact hue of com pound colours in term s of any s ta n d a rd ; in fact, I believe, except by th e m ethod given in the Second P a rt of " Colour P h o to m etry " (-P h il. T ran s.,' A, 1888), th ere has been no exact m eans in d icated of reproducing a colour from m easurem ents m ade. The m ethod w hich will be described can take th e place of th e previous plan for certain purposes, more particularly when it is the im pression on th e eye w hich has to be considered. A ny colour can be reproduced from th e reg istratio n cumbers w ith the greatest exactness.
To persons who are to tally colour-blind to one sensation, viz., th e
